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A family of highly advanced pressure

sensing systems exemplifies the benefit

potential of aerospace technology transfer

ast spring, Pressure Systems
Incorporated (PSI) dedicated a

new, million-dollar plant and
headquarters in Hampton, Virginia,
a major milestone in the company's
short but active history. PSI began
life--in 1977--in a single room of
the home of its president and
founder, former NASA instrument
design engineer Douglas B.
Juanarena. A year later, the firm
started deliveries of its initial

product and in 1979 expanded into
a 5,000 square foot facility in
Hampton. The new plant offers
three times as much floor space
and from all indications PSI will

need every inch of it; in the short
span of eight years, the company
has become one of the world's

leading suppliers of electronic
pressure scanning equipment.

PSI is an aerospace spinoff
company whose product line
originated in work at Langley
Research Center in the early 1970s.

Langley was looking for a way to
obtain better accuracy and higher
data rates in measuring airflow
pressures at a great many points in
a wind tunnel model. Mechanical

systems then in use had a
maximum capability of 10
measurements a second. That

required long and repetitive tunnel
runs to accomplish the hundreds
of measurements needed in a

typical test program; additionally,
inaccuracies were induced because

test conditions changed over the
lengthy period necessary to make
the measurements. There was a

corollary need to cut energy costs,
which were then soaring as a result
of the world energy crisis. Since
wind tunnels consume enormous

amounts of energy, it became

imperative to find means of
shortening tunnel operating
times without compromising
data accuracy or quantity.

Langley found a solution to both
problems in a new technology
known as electronically scanned
pressure (ESP), developed by a
team that included engineers
Douglas Juanarena, Thaddeus
Basta Jr., George Walker and the
project's chief, Chris Gross. The
Langley ESP measurement system
was based on miniature integrated

circuit pressure-sensing
transducers that communicated

pressure information to a
minicomputer; these sensors were
capable of being calibrated while
in use, an innovation that greatly

improved accuracy. High data

Above, a Space Shuttle Orbiter model
is undergoing wind tunnel test at
Langley Research Center Tests like this
require hundreds of measurements of
pressure distributions on the model.
Langley_ problem, in the early 1970s,
was that mechanical pressure-sensing
methods provided only five to 10
measurements a second, necessitating
long and expensi_e test runs. The
answer was a new Langley-developed
technology that allowed extremely high
measurement rates, since translated
into a commercial product line
marketed by Pressure Systems
Incorporated (PSI), it is known as
electronically scanned pressure.

44



ratewasachievedbyusingone
transducerfor eachpressureport
inawindtunnel,adevelopment
thatwouldhavebeenimpractical
withmechanicalsystemsbecause
ofsizeandcostconsiderations.
Inherenterrorsin thetransducers
wereautomaticallycorrectedbya
microprocessor.Thebasicsystem,
developedoverseveralyears,wasa
modulewith48transducers--or
channels---capableof making
1,000measurementsasecond,a
hundredfoldimprovement.In
addition,themodulewassmallin
size,relativelylowincost,highly
accurateandmorereliablethan
predecessorsystems,inall amajor
advancein pressure-sensing
technology.

In 1978,DouglasJuanarena
obtainedalicensetomanufacture
andmarketproductsbasedon
theNASA-patentedtechnology,
resignedhisLangleypositionand
foundedPSI.Hewassubsequently
joinedbytheothermembersofthe
ESPdevelopmentteam.Chris
GrossisnowPSI'sexecutivevice
president,GeorgeWalkerisvice
presidentforproductionand
ThaddeusBastaischiefsystems
engineer.

PSIcontinuedtodevelopthe
technologyandnowproducesESP
modulesandaccessoriesin16,32
and48channelconfigurations,
withdataratesupto 20,000
measurementsasecond,for use
in windtunnelsandenginetest
stands,andfor in-flightpressure
measurementsinaircraft.
CustomersincludeU.S.andforeign
governmentresearchcentersand
majoraerospacecompanies,who
operatetheirownwindtunnelsand
enginetestfacilities.PSIfounda
secondarymarketin theauto
industry.Automakers,particularly
Europeanfirms,arebecoming
increasinglyinterestedin reducing
aerodynamicdragandtheyare
usingpressuresensorsinwind
tunnelandtesttrackresearch.
Usersof PSIequipmentinclude
Mercedes-Benz,Porscheand
Volkswagen.

Lookingto thebroaderpotential
ofESPtechnology,PSIdeveloped
anindustrialpressurescannerfor
automationof industi_ialprocesses
wherethereisneedformaking
multiplepressuremeasurements

quicklyandwithhighaccuracy.
Capableof makingupto2,000
measurementsasecond,the
company'sDPT6400modulehas
64channelsbutthesystemcan
beexpandedto 256channelsby
additionof "slave"units.Relatively
new,theDPT6400hasalready
foundaplacein theindustrial
marketwithapplicationsina
numberofprocessplantsand
refmeries.Forexample,Eastman
KodakCompany,Rochester,New
York,usesthesystemto monitor
pressuresinanemulsionprocess
whereinevendistributionof
pressureis importantwhile
applyingcoatingtofilm;Formica
Corporation,Evendale,Ohiouses
ESPmodulesto calculatetheflow
rateof fiberblownthroughducts;
HuntingtonAlloy,Huntington,
WestVirginia,monitoringfuel
consumptionin naturalgas
furnaces,employsPSIequipment
to determinethegasflowrate.

PSI'sproductlinenowembraces
10basicpressuremeasurement
systemsplusavarietyofancillary
instrumentsandaccessories.Sales
reachedthemillion-dollarlevelby
1981andin 1985theyareexpected
to top$2.5million.Company
officialsforecastsubstantial
growthoverthenextfiveyears,
particularlythroughtheDPT6400,
avaluableaidto automating
industrialprocessplants.

TheentirePSIproductline
stemmedfromtheoriginalESP
workatLangley,afactthatpoints
uptheeconomicpotentialof
spinoff.Ashappensfrequently,a
technologytransferresultedin
establishmentof athrivingnew
company,withattendantbenefitto
thenation'sGrossNationalProduct
andtojob creation.Spinoffswhose
benefitsarevaluedin themillions
ofdollars--suchasPSI--arenot
unusual.In othercases,spinoffs
generateonlymoderateeconomic
gainbutprovidesignificantpublic
benefitinotherways,rangingfrom
simpleconveniencesto important
developmentsinmedicaland
industrialtechnology.

Forthepast23years,underits
TechnologyUtilizationProgram,
NASAhasbeenactivelyengaged
inencouragingthesecondary
applicationof aerospace
technology.Duringthattime,

literallythousandsofaerospace
originatedinnovationshavefound
theirwayintoeverydayuse.
Collectively,thesespinoffs
representasubstantialreturnon
theaerospaceresearchinvestment
in termsof economicgain,
improvedindustrialefficiencyand
productivity,lifestyleenhancement
andsolutionsto problemsof
publicconcern.

Above, a technician is monitoring a
PSI pressure scanner Shown below is
the company_ latest system, the DPT
6400, designed to permit up to 2,000
measurements a second in industrial

process applications.
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